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A coating liquid for forming a silica-based film having a low dielectric constant, characterized in that it comprises (i) silica-based fine 
particles having phenyl groups and (ii) a polysiloxazane which can be produced by reacting an alkoxysilane represented by the formula 
(X n Si(OR l ) 4 . n ) and/or a hydrolyzate of a halogenated silane represented by the formula (X n SiXV n ) with a polysilazane represented by 
formula (III), or in that it comprises (i) silicabased fine particles having phenyl groups and (ii') a resin susceptible to oxidation decomposition 
in a weight ratio of the silica-based fine particles having phenyl groups to the resin susceptible to oxidation decomposition of 0.5 to 5. The 
present invention allows formation of a silica-based coating film which has a dielectric constant as low as 3 or less, and exhibits excellent 
processability in microlithography, and also is excellent in close contact with the surface of a substrate, resistance to chemicals such as an 
alkali, crack resistance, and the like, and further is stable. 



(57)K#J 

(i) 7 £ v U rt^vm&^i: , ( i i) ^ (X n Si (OR 1 ) 4 _ n ) 

?tl^7i^ + yy7 > £ ct Xf / £ tz \t (X n S i X ' 4 _J "C $ ft 

R 2 R 3 

R 4 m 

(i)7x;*iHt4y'JA ^GKS^ i: > ( i i') mft55-»t£#J!i 

Bi fcoliJt (7i-*it*t4i"J #mms^/Mft^st« 

J3t) 0 f 5 ~ 5 OttHtc*-* d £ '^#f i: Ltv^ 0 



AE 




DM 




A L 




EE 




AM 




ES 




AT 




F I 




AU 


^-^ hy'JT 


FR 




AZ 




GA 




B A 




GB 


£® 


B B 




GD 




B E 


^yu^r — 


GE 




B F 




GH 


iS-y- 


BC 


U 7 


GM 




B J 




GN 




B R 




GW 




BY 




GR 


*y 


C A 




HR 




C F 


<F^T:7 y # 


HU 




CG 




I D 




CH 




I E 




C I 




I L 




CM 




I N 




CN 




I S 




C R 


= • y # 


I T 


-Y^yr 


cu 




J P 




C Y 




KE 




CZ 




KG 




DE 




KP 




DK 


KR 


mm 



KZ 




RU 




LC 




SD 




L I 


y t y-^^^^-r 


S E 




LK 


^ y • ? 


SG 




LR 


y "<y t 


S I 




LS 


uy h 


S K 




LT 


y smr 


S L 


^3Ly • \sJr* 


LU 




SN 




LV 




S Z 




MA 




TD 




MC 




TG 




MD 




T J 




MG 




TZ 




MK 




TM 


^^^^ 






TR 




ML 




TT 


h y k • h^=** 


MN 




UA 




MR 




UG 




MW 




u s 




MX 




uz 




NE 




VN 




NL 




YU 


jl— =f— t*r 


NO 


/— ,^T> al — 


ZA 




NZ 




ZW 


P L 








PT 








RO 









WO 99/55789 



1 



PCT/JP99/02017 



w m m 

itm 3 art * £ < > u^won?* hjv 

77 ^ t& 11 t5 ? tB^; $ tt ?t * *f gg -r s o 

)V < - ^ A ge^S & *?£>&JRE*fte & £ l± & B£ j&Jg m 

ic ig »t <b *l & e k mmm v it m mm * § & £ it^$<t*it ^ 

<J& W t? * & o 

_l se 60 x n & § & -c m ti t m m mm m « . -sccvd 

$Eflg<Z>JtS!m« s -7 y * K - 7"y U * M<7) 3 . 5 ri*RB# 2: W t> ti X 
& *) . 3 WTO v V *MI*Mt* :tiiILv> 0 



WO 99/55789 



2 



PCTAJP99/02017 



m m x n ffl v> & i/ v x h u m- 1 <d m m n. & m < , # ^ p a n 14 , » ^ it 

f> m ^ h fix T ;u 3 Jf -> v 9 > ^g|5 5>UP7K^<»^^ ^ 

^ f§ m % h \± v >; ^tST-t Anr>jby 7 > ^ it * 60 ^ tK ^ 

8 - 2 9 9 6 8 4 ^■&##ffi) 0 

•C li „ V -f * n "7 * h 'J 7 ^"7 7 ^ Jnl^^7°7 X'VX 7f > ^'^ 
v* X h f IJ fgt B# (?) & * 7° 7 X v £ «t %> m K 60 # ffc j&« ft H ^ 60 tK ^ W 
M£3l§fe-L, «1R >9 , M t4 ^ » il n D n 

ft v ^ > 60 jjp tK 5^ » t> & & v> t± -> >; ij & «fc*fc ^ £ ^ tr |£ * 60 m. ft m 

y sfclgC?-, £ vM± v u amfe^ft^K^U;: J; 

60 S i-O-S i ^^60^1t^JS<7)'fg:«H J; «9 , fiil$tl^i *> ^ 



WO 99/55789 



3 



PCT/JP99/02017 



(i)7x-Jl'itttS y 'J 77 ^ x 

(i i) TSfi — %9lj$: (I) "C*75 $ tt & T ;u n * v v 9 > £ X XI / t tz It 

TIB-^^: (ID -e^ $ ti& n y > it v 5 ><a in * # # , t 



X n S i (0 R 1 ) 4 _ n 
X n S i X ' 4 _„ 

r R 2 R 3 

II 

_S i — N — 



(I) 
(II) 

(III) 



R 



m 



7 y * « ^ T fU * /U & y T 'J - ;i/ » £ tz It tf - )V & £ ^ L > R'> R 
\ R 3 J3 <t R 4 l± , 7km w. ¥ £ fz It Ik m & 1 ~ 8 <D T A> * )V & , 7 



WO 99/55789 PCT/JP99/02017 

4 

(i) 7 * - A'lfeSr^ri- * v »; * ^M^fiT- i: , 
(iiOmft^-fcl'&M i: 

5 ~ 5 <7) IE H * & £ «r t LX^&o 

(I) "C ^ £ *i S T ;i/ 3 * v v 9 > O 1 M 4 tz ti 2 ft JtSJL _h 4: Jin zk^ft? > 

t tz nmfrfrmfe, Wk& lt# ixfc -> 'j # atfc^^fc < 1 1 - 

HIS co tc , 

7 x - ;i/S^t 7 ^ 3 4p y y 7 > i5 J: IF/ i li 7 x ^ 
? n n -> 9 > OiHTK^JB* $ -fr T# h fitz i> <DtfU$ Lv> 0 

X n Si(OR 1 ) 4 -„ (I) 
( * > X ti Tic % =f- , 7 v m Si i tz ti & fjt % 1 ~ 8 <D 7 )V * )\, 
7 7 1117^^^5, 7 'J - )V m * tz (i if - ;u * & * L > R 1 
ti * H 1- $ tz (± It * % 1 ~ 8 co 7 ;v * ;v * , 7 U - ;u * 4 ti \£ 

ituIE7 i - 7 ;v 3 * v v 9 > # ? TfE-&:£ (IV) t?^ 5 *l, 

itrta 7x - jis&iz^i* u u -> ^ > 75*Tia — (v) -c?f s ti * to 



WO 99/55789 



5 



PCT/JP99/02017 



X p R 2 q S i(OR') 



(IV) 



X p R 2 q S iX' 



4- (p+q) 



(V) 



)vm, y v m s & r )v * )v m . r v - >v m t tz \t tr - * m * m. l , 

R 1 fi jjc * ^ J tt R m 1 ~ 8 <0 T )V )V £ , T V - /I/ £ £ t± 

if-;H6*^Lx R 2 li7x-^**|L, X ' Ji i£ 3?f ^- * Ito 

4 , pii0-3O^^ N q(±l-3<OiS«[-C**o £ & > p+qli 

fu is — jks: (i) x~m £ tt * r )v n y v y y <d lii^zin 

$ tt 7t &m mm y u * &®.m * *r -r * - t * mm. t l x v> & 0 



KT, #$£93 \zft& m 1 & J: H 2 <7M£1§B^ y 'J * Stlfi 



Ktezm 1 'J # lftlff^ffli*«li * (i) 

o=V IfziiAnyyfi:-/? y <d ftp tK^JS^ k, *° V y 9 -f ^ t <r> m. 




[* 1 cofilf *^y 'J iJ ^tlitffli^iS] 



WO 99/55789 PCT/JP99/02017 

6 

y ^ - 7 O^^T-TrtjnTK^fil, ^ ii *o 55- ^ ^ . ^^^-^^-^ 
i± 2 M J2Jl_t t Kfc £ £ t «t o # <b ft a o 

X n Si(OR') 4 _ n (I) 
5£ ^ , X (i 7X # ^ T , y -y mW^t tziZ8km%c 1 ~ 8 <DT )V * >v 
S > 77^tjft7^*^S, T 'J - ;v * t tz it tf - )V m z m. L , R 1 
fi 7jc * m J- Z tz Si R m W. 1 ~ 8 W7^^^i, T v - ;w * J £ (i tf 

_tlfi^: (I)-e^?<tS7)V3^ryy7 > O JM*tfO t L X Ji.-r h 7 
^ h 3r v v 7 y > r- h 9 -X h 3r v -> 9 > , T" h 7 >f V 7° n stf ^ v v 
7 > , f F 7 7* f + y -> 7 > > f 1^7t^f ^y7>, ^f;Vh'J 
^ h 3r y v 7 > , ^HVi^yy?^, >f)K'J^ 7 7 4 o 

*° 3r V V 9 > > If JI/F'J^ F^y'/7>, Xf JH'Ji^yy 
9 > % xf;H>iJ/fV7 , o*^yy7V, t^flK'J^ Kyy 
■7 > > ti'fA'F'Jxh+yy?^, fxjH'J^^ryy7>, 
kfxjl/f'JxF#yy7>, "7 ^ — ;W h 'J y< h v v "7 > , 7xX 
)H'Ji^yy7>, h V ^ h v v 7 > > h 'J i F y y 7 
F'J^V7'n*>yy7>, 7^tnF'J> h * v v 9 > , 7Jl/t 
n f 'J x F ^ •> -> 7 > , i^^f^i?^ h^'>'>5^, y^f/l'Vx 
F^yy7>, V i f ;v v * h*y->?v, v J- ;U v ^ > v v 
7 > , V * Y * ~> 1/ 5 > > v I h * v -> 9 > . y'7;i/*ny^ K 
v v 7 > > v 7 ;W ^ n v i h v y 9 > , f 'J 7 ^ t n ^ f ;v b 'J 



WO 99/55789 PCT/JP99/02017 

7 

* b * -> v 9 > , h 'J 7 ;W ^ n y ;w h 'J j. h * v > -7 > ft £• 

y - ;i/ , 7" n /-? j - ;i/ „ 7* ? 7 - ;u ft fc* (D 7 )V 3 - )V M , 7 )V 

;l/ h y „ ^f^H V7f ^7- h b 7 K> -t n 

v ji/7*, xf A"tn v ;v 7% 7° n 1; L/ > 7 'J 3 - ^ 7 •/ n kf ;v 

V > 7 1; n - ;u „ ^ ^ v W y 7 U X7 - ;i/ ft f <?> $r 'J 3 - ;i/ ® „ gfc gfc 
)K g£ @| j. -f - ;u , ?'L g£ 7 f - ;w „ ?L SI J- -f - ^ ta If <r> -x. X f ;u 76 s 

m. % 4 17 > ^ - -7 A 7^|*7 7"'J > ?~$IJ ft if CD 

ft ft £ m * i t t-eis. 

:H 5 t*^„ iOiUy')* tt&^o H Ki£ £ $ h \z mm iz u 

^mmiZT )V 3 * V v 9 > & i T > -=E - T 7>C * AD L , JK.J& $ * 
o 

^^)B#,7XiiT;V3dr->->7 > * m J& -t & S i-OR'll ^ JVmtz 
"90. 5-5 O^JK 5^^t^^J:^^ftffl 
\^ h ft & C t5 s M i L 0 i , T > ■=& — T ti , 7^3^-/77 > 
*Si0 2 jliLfcfc M:, 7^3^yv7> UJH^L, 0 . 0 
1 ~ 1 )V , S L < \t 0 . 0 5- 0. 8^&^i:ftSJ:-9ftfi:t?Be 



WO 99/55789 



8 



PCT/JP99/02017 



z t< t±2 o o°cj^_h-e, -t - v ? v -7% ¥<nmmm i±#^ *m 

v^Tlf 7 Z. t Z L v^ 0 ££>K, |5|-SS i /: (i J: *9 

£ . #0 £ If mWT <n tK- T jv a - )V m & feM tc j. ^ v > V y n - 
* & if 60 ffi ffi &<Dffim*WitiaLX^ T )V 3 3r v v 9 > <o 55- jS £ 

<7>r#*K * r ;i/ n * -> -> 9 > wba&frMW KffiHn L "C is < £ . 7*3 

£?LSt-tf * 9 >f r ri» «b * * flfclfc^ ffl i § & o 

& ± <Z> =fc 0 & v V tffifc&^li^ 3 0 - 1 0 0 0 A> » 

i L < !i 5 0-5 0 0 A ^ ifc B ft K * £ C: i: £ L v> 0 ^0|6H 



WO 99/55789 PCT/JP99/02017 

9 

6 3 o a * m -c & > c tt <t o asi jtc $ tL * * M L T # h tl & 

t^oti 4 v> „ 

co v >J * tfif- Sr7i-^*^f TA'a + ^yf y & 4 tf/ i {4 

7 x - ;H^f ^ n n -> 7 > t R£ I ; H: J; »M# <b ft- * o 7 
i - 7 ;v n * v v 9 > t Lt i4Tf2-^^; (iv) Tr £ ft* 

54 T IE - & 5£ (V) T* ^ £ ft. S 7 n o v 9 > rt* i£ ffl $ tL £ Q 
X p R 2 q S i(0 R 1 ) 4 -( P+(I ) (IV) 
X P R 2 „S iX' 

4 - (p+q) 

(V) 

* . 7'>fti7;i'^;i'S, r V - ^ & S tz {4 tr - ;w m £ St L > R 1 
{4 tK * ^ =f t tz (4 & m Sfc 1 - 8W7^^f^i, T U - * 4 tz {4 tf 
- ;w & £ ^ L , R 2 (4-7i-^^*^L, X'liSIS^^^fo jfc 

4 0 

J/:, n f4 0 ~ 3 CO ^ N p!iO-3«lS, q (4 1 - 3 (D^W. 
•C & * o ft 43, p + qli4MT^)ltt*S, 

£ <D 4 ^ ft T )V a v y 9 ^ S (4 * n n v ^ > CO M foffl t L T 
J4 „ 7 x. — ;u h 'J > h y y 9 > , 7x-A/ h 'Jx 



WO 99/55789 PCT/JP99/02017 

10 

7 x. ~ )v y >j 7-t h * v v ^ y , 7 ^ - A- p< f * v * h v v 7 > / 

7x-)Hf JVyxfJfyy7>« 7 x - Jl/ y ^ f ;VX h + y y 7 
> „ 7 j. — )V v ^ -f - )V T -b h ^ v v 9 > , 7 x - )H 'J ^ n n -> 7 
7 „ 7 jc — ;i/ ^ -f- ;i/ v 7 n n v 7 > , 7x-)Vif Jl/y ^ n n v 7 
7 „ 7 i — ;w y ^ f - ;w ^ n n v 7 > x 7^ — ;v^-f-;i'7nn->77 > 
7 .x — v 7 n n v 7 > & £T ^ tf ^ *i £ 0 

^ f§ W ~C l± > ;*if>i7)7 1- )Htt7*3 + yy5 7 is «t W / 
S/;li7x-;H^t^ n n -> 7 >Mi,fln*53*»<»*fflv*"C& =t ^ 0 

4 *3 , v 'J * ISSf t 7 x - jvi^t 7 ;u n + y y 7 > is J; W 
£ tz it 7 i - ;i/ & ^ T ;v 3 7 7 7 7 t <d K {£ iz & ^ x \t , v V 

* «tfc ^ ^ jss * * vm± «f ^ * •> 'J * o £ ft ti jg - f> -f\ v 

* ftfif-^gfflt, f t7xX ;H^t7 JV 3 y 
77 7 £ «fc [f/J/,:tt7x;;H^f ? n u 7 7 7 <D mn Kfc & 
mz\ *k iffli:7x^]H^tt5y'J * 0 & # t> & c 

*i^r-fflw?)tl^7xx^i^ft^y , j # * « ft ^ i± , _t SB 
V 7 >fiia t 7xiJl/i^f irDD->7 7 ^ <b jg if tL 1 j£ £ {4 

2 tt£H± i: S: j& # L T JRJC& $ -fr * i i i o T » t> *l 4 o £ <*> IS * 
M # vi & *ij ( ± , s i 0 2 i:HILt, S"J * flfctt^ 1 fi*ffl5 * 
•K 0 . 0 1 fifiSP- 0. 3lta, »U(iiO. 05 IfS- 
0. 2liS'C*j:i:i»SUi»o 

7xx^S^t7iV3afyy 7 >JJj;^/i/:li7x-)H^t 
^onyy^^f^o. 0 llfiSUi ij^ftv^, y'J* 3U$t£^- 



WO 99/55789 PCT/JP99/0201 7 

11 

ffcteK#»), L < 4: * flgffld** & o ifc, 0. 3I1I5J: 

0 # ^ % y V * tfi^ t WifflRlL'i:S4L4v>^i|(0 7 a. ;i/ 

ttife^ffifc oapJBftt, if**3S < 4* i t 

'S) o 

ft T t 7x-ll/|^t7)l'3^ '> ">7 > 3 {± "7 x - ;i/ ii ^ ^ * n 

p v 7 y t coKfoKte, 7Kx v> >b tL& 0 

ffl ft & tK (± „ 7i-Jl'i^|7)l'3^y •> 5 > £ $i ^- & S 
i-OR'f/:li7i-iHtl^ p n v 9 > £ fll J£ 1" & S i - X ' * 1 
tj^fct), 0. i-:ert/JjJl_ttf>*-c**U3rj:v* 0 

c^^tjnx., Misfits :Utl4„ AfrWC ii, ast, W 

>iJ;[;/^:li7x-iH^|^DDyr/, tK, M 
itl^l^f , 1 0 0 °C JJJLT , » * L < li 8 ODWT^SSt, 
ifciO SS^ft * if £ «t «3 tit^ S1£ , 0 . 5 ~~ 5 0 B$ Pel , 



WO 99/55789 PCT/JP99/02017 

12 

ifiuuo. 5 ~ i 5 tiemjjnmmkmzfTi 0 

Z\<D £ ? iilftjiaiCioT, v V # fift i& ^ O 4? < h & - g|5 <7) 
n v 9 > ^ *D tK 55- U 7x-^ittt4 -> V * ^Mfe 

( i i ) *° 'J -> n 3- ^ jf > 
K , ( i i ) # >;:ov»TKit«e 

*i& (ii) # 'J ->n#tf >(i, (ii-1) 7^3*-> 
>"7 > U <t t^/ i i±/n n >"ffc v ? y om&frffi® t , (ii-2) *° 

(ii-1) T* )^3^yy7>l3i EF/ j tz X± /^ n y > jb -> 2 ><7) 1]U7kfr 
fill? 

(I) X~mZ ti& T )V a * v v 7 ^ % tz fi TfB-ftS: (II) T3c£ ft 
& /n n r Mb v 9 >Oin*^#***'ttffl $ *l& o 

X n S i(OR'), n -(I) 
X n SiX' 4 . n ...(II) 

sS: * > xi±, tR^j^t-, ^ y # m ^ , * f± R * & i ~~ 8 <o r )is 

* n> & , 7 7*l»7*'^/Hf, T 'J - ;W m t tz ti tf - & * ^ L , 



WO 99/55789 PCT/JP99/0201 7 

13 

R 1 (2 , 7K m JSC i li 8t * 8$c 1 - 8 o T ;v * )V M „ 

liif-;H^It, X'li^nyyg^^if D £ „ n (i 0 ~ 3 to 

& o 

(I) $ ft •?> 7 ^ 3 y y 7 > t t T . HU f v V #f^*£T- 
-C 08 ^ L & co t W\ ffi <7> i> (D If h ft 2> 0 

(II) "C^ £ ft & ^ n r y it > 9 > t L T f2 , h >; 7 n n v 
•7 > , F'J7oty7>, yjfoni/?/', -7 ;v ^- n h >; ^ n n v 
^ > , 7 ;v * n h 'J -7* o ^ -> 9 > & £* t& ? ^ »f f> ft £ o 

*§kWefem-f & tD7K55-»%(i>±ia-^?t U)-c^£ ft£ r ;u =r 
y 7 > «t tf/ * 7t 12 ±fa-«t^: (ID -cmz ft£ ^ n y >it^ 

£ C £: 2 t)ftbti2> 0 zco £ ^ %m7kftffi • mUS^^V* t Ltli, 
t£ * £q CD ^ y£ ^ If <b ft h o 

■f )vm & Ztfmif t> ft^ Br^^tii2, 7 s 
n ^ y - )V % 7'^;-)Vi h^7^3-^l, ^f^if ^y- h > , 
^f^-fV7f)^f^it^tf>l, ^ -f- X/ -fe n v )V y\ Jt-f- 
)V -fe n v ;u :/ , 7°n t: 1//'^*') n-)^y 7°n tf;i/x-f <7> 

;u , ^ * v U > ^ 'J n - ^ & ¥ <D ? V n - )V m , ^ > -f- ^ , 

^ ;w . ?ti^f aiifiK^^i^f JH $ ft & o 

hVX>^JKt>8 ^<7)*^^. t tz £2^M -b "7 > & ^<7)7M#IR 



WO 99/55789 PCT/ JP99/020 1 7 

14 

m „ |4|7^-^Aft^i> 7 ^ > m * >y "f 'J > ^ #J It If <T) & 

R 1 * , S it ^ n r ^ ft v 7 > Sr fl* fiSc 1" * Si-X'il * )V m tz *) , 
S -ffir , 0 . l - 5 ^ ;y . &i L<(JO. l~2*;KOitfflv^n-S 

lb v 9 > i )v m tz i) o . o o l - l * )v <o fi -e & in $ 3 £ £ 7} s 

2ra * ^» <t> Rjfc&fl: ii sj$ K ©J m. $ tt * (>wTi±ft^ji», r ;w a * 

ti 5 - 6 o °c -e * 19 , Rte at ma o . 1 - 1 oiPum<iii- 
5#m-c*> & z t **a u(« * ?t , ^ □ > ft v ^ y * MTK^-m 
~r z> m & , r is s. jff j± , o~5 0 °c . # s l < ii 5 - 2 ot-e*^ 
S£> li 0 . 1-2 osiiJHL<in-i osirit^^t^ 

£ tf) «fc 7 \Z L T# ^ tL7tin7jC^»t»com¥^J^ : f-fi(4, 10 0- 
5 0 0 0 0 JU(I± 5 0 0-1 0 0 0 0 V ^ f I' 

v v 9 > ti IE "> 'J * &ffiL%sL=F <DMW K ffl it tz & (D t W\ ~ <D 

(i i-2) £ V 2_2Jf_> 

It. *° U v 9 +P > fc L T . TSS-^it (III) -C^ $ ft* fc 



WO 99/55789 



PCT/JP99/02017 



15 



r R 2 R 3 -n 



■S i— N 



(III) 



R 



J 



m 



^ * , R 2 > R 3 £ «t Of R 4 li , 7 X * W. T S li St * % 1 - 8 CO T * 
* A, m , 7V-^iifclitr-;u3gS:^t 0 £ , m ti ft & T * * 0 

±SES;(iii)K:i3v»*c, R 2 , R 3 & «t R 4 ^i-^TTK^m^-e* 

<9 , 1^^1:^^11^^5 5-6 511%, 2 ft JSC tf ? 2 0 - 
3 0 11%, * * lg ^ & 1 0-1 5li%f*^i^j:ft#feL 

4 , *° V v 5 -f > * O S i H =?- t N ^ t (O it ( S i/NJt) i± , 

£ K J& $ -£ T y /\ n v 9 y <D T *f >r y £ ff£ m £ o *> , r > 

- T KJB £ (#<ZrBS 6 3 - 1 6 3 2 5 #^$R#BS), ^ f- 
Jl' 7 x - A- y ^ D D y 7 > ^ y ^ f JV y ^ D O y 7 V ^ t' J: 7 > t 

- T £ RIE $ y? ffi (#5883 6 2 - 8 8 3 2 7 ^^$R#bs) 4 f 

^^^'ly^fXOSfJI^fl ( # 'J * 1^ > Jfc* ) (i , 
1 0 0-1 0000, |fU(li 500-2 OOOOfEHKab&CL 



WO 99/55789 PCT/JP99/02017 

16 

h tiZ (ii)-f' J v n *W > tt, ±12 co ( i i-1) T ;i/ 

3 * -> -> 9 > is «t X £ i± ^ n $* y \ t is 9 y co ftp ft ffi ® t s 
ira 4: v^-f > £v§ft?-r £ co -c ti «fc < ,tzt 

^ ^ ;i/ j. f- ;i/ >r h > % ^ f ;V ^ V ;u y- h > i 7" F > i , h 
)VJ-y^ ^fy ^ U > & 4:*co^#J££Hfc7kf?f v>£ £ t 

7^3^777 ^S^li^ny^ftyf > CO tjP 7jC ft fflr %0 t *° 'J 

9 > b co U ^ s (i > T ^ ^ * v v 9 ^ £ tz (i ^ n Y y it v v > co 
1JU7kftM%d 91-99 Mfi%,*° 'Jy7f>9-1 fig % CO $t ffl * & 
- h 5&*H J U^o *° >; v 9 > /& ? 9 MM % «t < & & £ , ZfiX 
<9 j£££ft£*£«£*i*|J LX&bti& v U t^MM^ Si-N 
ri ? ££# L ^ i" < , if mm tfM < & & £ t6* * S o i , *° U v 9 

;i/ * 'j ^4 f m m & 14 r # S -r i: 0 

± Ifi ( i i -1 ) T /U 3 * v v 9 > £ X V s / £ tz \t ^ u Y y it v 9 > CO 
ftPTky^Mh (ii-2)#»; y7f> t OjRl&*#{i#t-fWR$ tL J& £ 
CO -e (i & v> , ii , ( i i - 1 ) r )V a * >- -> =7 y £ tz fi ^ n ^* >"fb v 
9 > co JPTK^^tJ i (ii-2) # 'Jy7f >i corE^t; * , *tJ 100°C JSL 
T> ffU((i8 OtftT«E£>£KT% il# 0 . 5 - 5 B# R| , 0 

± IS R Jo? (" «fc o T , T ^ n v v 9 y £ tz it ^ u ? y it v 9 > CO 



WO 99/55789 



17 



PCT/JP99/02017 



MfcfrMm<V— ffl<DMWi K # V -> 7 -f y i^m^k L tz (ii) *° 'J y o + 
HJ-Hf y tL S 0 f f>ti^> (ii)*°'J y ndrft*> ^ Ifc ¥ ^ ^ S 

('f'JXf Wftf) ti 100-50000, jfiL<l± 5 0 0 - 
1 0 0 0 0 <7)f£B^£>-5> CL H s l^ U> 0 

- )um*%1r % v U *^0*&^*^tc^f!i:?aLi: (ii)^U v 
n 3r -9- -9 1 > <h £ , ^SCECTii^iiDLti^L, ilSftii: 

iot(i)7x-jH^|t4v'J * ^ |$ #1 ^ £ (ii)*°'J yn^ft 

(i)7xi/i/S4tt*-> V U % m *£ t ( i i ) *° <J -> n * ^ nf > 
t«zl^S!^i±,(i)7x-^st|f a->>j * ^ m*£ T o /j? & < t 

^ - ^±Id*° V v n ^r+h+F > t £ <£> tC + ^^ficO *° 

i; v a * -9- -9 s > *« * ft (i - «t i/» , ftF S L < li7x-;H^|t^v 
'J * m « tt i 1 , ^'J yoJff f >^Iftt (7x^^S^tf 
Ifttf V v n ^-9- -9 s y«lf) ^\ 0.1-2 

0,ffU(iiO.5~l O^^l^ *MJfc-eiR£- • Ri& $ * Z 

tifam»it^o. i in^M^^L ra#uc l Tt# <b as v >j 

A|«Ili7x^)H^tt5y'J # j&« sj* i; v d ^ -9- 



WO 99/55789 



18 



PCT/JP99/02017 



sst\ 0. 5 ~ 5 n m, ut l < \± 0 . 5 ~ 3 mmmigft ^ - t 

- (OUum^kM \z iot,(i)7x^;H«:tt-Sy'J * 

t (i i) *° 'J y n JrHt^f > 1 7i ? JS^i- & o ;«Rl5t:i5v^ 
x & v u ^ftSf wig* * wMiir 4 y 'J fc&tt&^o^j&tt 
jg i <b -f . v 'J * * ^ o iEffi 4: # v n^tf >t f * o 

> t CO ^ft) fc , 5-4 011%, ffiKlil 0-3 0I1%« 
it "C -a A/ "C v> & d i: t5 ? M ^ 

ir<7) j#« tcMrn L T , BtrfBRJfc-C£j£ L 7 * 3 - ;i^7k^ * 

y 'J ij &%L?m<D&lHz x o r,tI*^?LS § * 0 

z\cotz*b, z co x n & 7*-ns&i%cr&*sV fi fc *° 'J 



WO 99/55789 



19 



PCT/JP99/02017 



r 9 -7 Y iDl^(07 p 7Xvx7f >y^l/yX MIJ fi B# <75 9fc * 7° 7 
X -r \z X h mn <D % it Sr £P All "f * - h ** n m t & & c 3 <b K * fc , 
tufa L «fc r> lz&m^<?>frfrftm.M t WHW £ its fc*. 
<> L^tllWi co^^'Sn B7 ;i/ 77 v t£ft ¥0>mm&h&. W 

(i) -7 ^-^mz^-tz v «; (i iomik^$£t»M t 

^"0 . 5 ~ 5 Ofai h^^, J: ^ C^^Ltv^ 0 & & , ( i ) 7 ^ ^ ;V 

soot: J ^com*^**** * sstn*^ *n*u m 

TISU X&fc L < li|«7*5X74 t-c7) Baltic J: 19 & fb # «l -f * *Rf 



WO 99/55789 



20 



PCT/JP99/02017 



m m m & f \?t>iiz>o 

i fc, -Liam^^^teWl&o^:¥^^^fi{±, 100-5000 
2 went ig^v u ^tif^fflt^tii, ±aa 

53- 1*14 Will $ - £ K X o til £ *i* o m& 

<n -ft m -<m# h tt tz * ffl m <d y j. - >u * £ ^ -t £ v v * t * -e- 

nit®* £ ^ UI9 & t^fgi: J: 

-> 'j *^«s^<joss (a) /M^^»f4#Ji&<7)mft (b) 
a* o . 5 ~ 5 , # ic i ~~ 4 t %> i *) & m * it *g -a- • is $ & 

(A) / (B) Jtrt* 5 J: * £ < ft £ (1"ft;b*,J&^ (A) <D ft 



WO 99/55789 



PCT/JP99/02017 



21 

< # tf # ?L K t 4: «3 , ^<OXerfft)tL-S CVD & ^ * ? * 'J > 7 
(A) / (B) it tf 0 . 5 «fc 0 'h 3 < £ S ( 1~ ft ;b ^ (B) <D 

S^L/:I, 1 0 0 "C JJJL T , JfrSL<l±8 0"CJ£JlTOi&fl?TN i 

4 L < (i 0 . 5 ~ 3 B# ^ *D iJil £ ft n o 

X»m £ Jl^7^3 + yy7^i 0*/ 4 (i ± SB CO — Jfi: ^ (II) "Ctk 
$ ti£ ^ n Y y\t v 7 > 4 £f±*-0 2jn;fcfr#$K * * v> (± ^Jjp^fc^ 
»W t ±ffico-^^ (Ill)-e^ S*i-6#'J y 7 f > t WRJCd!»-C* 

5 HIT SB L # U yn^ftf >f tttitv^Tfe U>o 

tt4y'J**ftti?lli»*fc*), 0. 3 JBLT, 0 4 L < tt 0 . 
2J£IT it4:fc t5 ? M Uv> 0 



WO 99/55789 



22 



PCT/JP99/02017 



IIU ^^tiiLtti^B^t^c >fc ^ -c > -f ? n "7 * h 
'J V y^yj IfUCflfc L T > viahole 4 ifO/^ - 

if* fir o fc&K, 5 0 0 V * t^ll^l 

jif^f -c^ttu, s^ii, **t-<su tfi, x«a^>L<{i 

ro^fe, afc H BJ # & £ 2 (O (S if * ^ v 'J aUKMI^ 

©if *^ v u * ^titlit a , pfE^ i ofisi 



WO 99/55789 



23 



PCT/JP99/02017 



t-W -y 7° n - h > n-;vn-hvi> IS ^ EH SO r£ £ ^ ® Ht <7> 
^ifeiSffltiiti'-Clio ^^jf^^ JPf^^JgiS , i§H5\ 8 0- 

4 5 or. tfUdii 5 o~4 o o°c<7)$tigic^^ 0 stc#^-r 

3 0 0 - 4 5 0 1;, if* L< Ii 3 5 0 - 4 0 0 t WfiJltjlll 

^WL*m^fzm&i±, fern. -emikfrmnmm <v frm&m&ff fcnz 

tzib, ii -»r , 8 0 - 4 0 0 °C , J L < li 1 5 0 — 3 0 0 tOfiS 



WO 99/55789 



24 



PCT/JP99/02017 



£ it £ -> U a > X«± -e {± jilt 1 0 0 0-2 5 0 0 ASJ£-C*iJ, 

^ « m. <r> mum m <r> m & \t m w 3 o o 0-5 0 0 0 a x & & 0 

^ * fl£ * • in & L & x g S. h 5 0 0 t: £ x <n m m & m if * 
^•e^iit, ttzii. mtvffli, fcw-m, t^^> x§& l < fi^st 

tl4ri**t*^«t I i?w«li, i^ili, &fl.*§U #*t**SL liFL 
^i&vf^n?* F 'J v 7* 7 7 -f IS icftLt, ffiiBl^? via hole 

st^tiifc v> 3 pg js * in m x § , ttjwtpxma Lfzj&mmm^ u 

ffiv>«:ti:J:|), Jfc M « ^ 75 s 3 JSL T * S < , U4vOn7 



WO 99/55789 



PCT/JP99/02017 



25 

£ ft & CO T? l± £ v> o 

i. 7x-)H*tt^y'j*ifte?«is 

(1) MtK 139. lg t J 9 J - )V 169. 9g <Dm&m%L* 60TC L, 
^nCf F7iKvv7> (x.^;wv'j>r - h -28, ^KHfc^Ifl 

Si) <?)7K-^ * y - A'iftift (M*Jt 2/8 wtJc/^ * y - ^jB^-jfc 2450g 

K ■? V =7 zc h v v 9 > £ 532. 5gSD X tz i> CO ) 2982. 5g& «t 0. 25% 
(7) r > ^ - T tK 596 . 4g 4: H B# K 52 B# H frif X & in L tz 0 ffiil!a&T 

£-?)f F7xl>*yv7A y * y - /u , T > - T Sr E£ *-f- & t 

mmzm&*m*., mmLtzo f^t, y'j*i)S5tf %cis 

t > ^--h^W-'/4 J ^X 300°C -C , 10 B# ffi > £g £ RC& * If v» , <?■ 
60^. Mtt-f^>5cm«Sg (AG-50K Bio-Rad tt») tffiSLt, 
300 A CO v 'J #IR*£T-#ffcift [A] *»fco 

(2) 139. lg h * 9 J - 140g, zt.?- V y 7 V 3 - H/ 29. 9g CO 
I^i$^fflV^;W^|±y 'J fcflR&^^lfcifc (A) ra#CO^#-eH 

ttSrfrv^ ¥^J*i@ 250A co^?LK v V ^ti(B)^|#/;o 

(3) ±iaco -> *'mz=?- frnmu) * 5 t, 5 ~ 

10 f& a o j. 9 J - )V £ vi&tJD L „ v> -C „ n-? 'J-xa^'w^^- 

•e*«E«3i*frv^ iS5ii%, 5 tt% cooi * j - ivfrWi 



WO 99/55789 PCT/JP99/02017 

26 

SCI! L tzfe, 7x^)H'J^ h 3r v v 9 > * Si0 2 Kftg Ltv 
U * KM L X 10 M*% <^*-eUn x , 1 O T > * 

- T tK-C pH £ 10 l:|IL/: 0 50T: t? 15 IflSKH ft > 10 ^ 
1: <7) MIBK (^f )WV7'f £ $5 JD L , n - * y - jr. # 

1/- * - tri^gmfcff iftjg 5 M%. tR5> 0.5 M«%c7) MIBK 
$3*«t«(C)«:*§;fco 

(4)±sao -> u j&ae^^-ikiaLCB)* 5 n%if en l, 5 ~ 

10 f§* <£> i * y - Ji' ?£*n L . v> -c . n-* y-.x/< 

fir v*, iftjg5 3;*%^ tK^ 5 MM% <n*. ? j - jvftWi 
fflL K m & 1 & , 7x-;H'J^ h * v v 9 > * S i0 2 13 ft g L T -> 
U ^l^t^li^WLt 10 OSTJn x. > 1 m*%<7)T >^ 

-7*?pHt 10 CII L/: 0 50TC-C 15 H# IB RId $ * ft , 10 f& 
M <7) MIBK ( ^ -f- ;v v 7 f - ;u ^ h > ) * in L , n - ? y - a. /< *° 
? fx V*. 5 Sft%> 0.5 m*%C0 MIBK 

59-ttifc(D)*»fco 
2. # y yn^rtf >W1I 

(1) T ;v n * v v 9 > is J: V s ^ n > ft v 9 > <D frfrffi Vs <D M 

m 

6-41518 f &f i:i/T$tLtv^^-St:^o T\ MJ?n 
n v 9 > & Y )vz-y ti?x~ Y )l> > X )V * > ^TKfQtf £ I- L T in 
tR^» £1t 3500 K n y x > y ;v -b ^. ^ t ^ 

(2) aj? y y7f^«i» 

#^BS 63-16325 ^&#R K 3E«£ 3 *t Tv**jR at SHCifc tT^O J: 



WO 99/55789 



PCT/JP99/02017 



27 

600ml * Afr.3ft$£ Ltt&h V if n n -> 7 > 28. 3 g £ in x. T fg ^ ( tf 
•J v > ~7 V if V ) *Wt$LZ^tZo Z. ft \z NH 3 1 # ? y * n a v y ><D 
15 ^& >H§K S:4it7>«-7 # * £ 2 ^^^1^1 RJd&J* 

«ee t -cy«£ ^ kb»-t S CI t K X *) , Sk^^*^** 4 8 

0 0 CO sj? 1; -> 9 *f > * 5 fi* % CO ft ft -e ^ tr ffi * W o 
(3) # U yn^tf 

JL ffl co <£ "9 KL-Cftfcttfc'W K n v i > v /Hr X * * * * > 
U t - * MIBK ICiiLt 5f 1%?§S^I1L, *° V v 9 *f > *§ ffc 
* 3 B# ft ^ It X mm L tz o 50T: "C 5 B# N RES $ * n - * U - 

jl/<# V - ? - -C»«4 MIBK K*Jft L J¥^^I* ? 4 0 0 0 co 

3.«lff^i i*f oil 

(C) , (D) b ^ V ynttf ^tsi k ie ^ £ *l S co #J t?j| 

l, 5 ovx ii%mmm<&m.L?zo u-?v-^s*tfu- 
9 - -e w m * & j vr^-^ir y ^t:iitiiit, m m «l a k «t 

tt««5fcfti:7x-^i**L-CV^^*>y * fifcfeT- (A) , (B) 



WO 99/55789 



28 



PCT/JP99/02017 



tti, -Lie <r> x *> \z l x # <b *t tz -7 i ;v * * # -r s > v * ma 

fif (C)ixf ^■bii'n-^wx? y - ;i/ v# ft * * 1 ic |£ *R £ *l 
Br5£<*>#J£--C?!I£- L , 50°C-C 1 B# ffl in & & S Lfco f ?)f> n - * 

36* 20 m»% -e & £ 8KMffliUI®~@ £ L tz o 



a 1 







sstt 




flMfc^/ifjHaw-A 


CD 




2/1 




© 




4/1 




(3) 


(D):7i-J«#Wv'Jilffil(*a^ 


2/1 






(D) : 7i=Jt»#*>'JilflMftT- 


4/1 




© 


(B) : y'J*#*S^(7i-JU*#*-r) 


2/1 






(B): *>-J*«tt^ (7i=jHfe*^f) 


2/1 




(7) 


(C) : 7i-^*#^y'J*D»^^ 




1/4 


® 


(C) : 7i-Jl<«#^y , J*»«li^- 




1/1 


(5) 


(C): 7i=****f 




2/1 




(C): 7i-Jl-«#*y , JA0*i^ 




9/1 




(C): 7i-^*#^y'JAfitia^ 




10/0 


^jfefiaj i ~ 4 . itmm 1 - 2 



tii«ffli*l®-©*, -e^-p^/h 0.25,* ^-^©&IE 
%&&iM-£ tifz¥&&&ffi.±.\,zx tf > 3 - r L,25or-e 3 ft 

^^iL^o -f^a, S*7y^ 400°C> 30 L T v U tj 

Iftl^I^ Lfc„ JL*L£<7) v 'J *M«iWlfS l±V^f 5000 A 
"C* o fco - tL f> OR±tC 7*7X7 CVD ifc-CJ? $ 4000A OSi0 2 I 
CMP(Chemical Mechanical Po 1 i shing) y£ "C BfiH^ ^ £ ¥ 
fflffcbfco I^«7^ j7 n -7 * -Xfltctt L T via 



WO 99/55789 



PCT/JP99/02017 



29 

hole £M L> mmfv X v SrRRIt Ui$t^ ^ v X h >Sr L 
£f£> 5 y , via hole *«fei£Lfco 'J T - p< 9 )V t L 

T TiN * X 9 'J > ^* & X" B J5fc t , § tCW /7 ^ £ CVD J: 
If CMP &-CMm LX via Lfco ±* O Kit * ^ 

Jtiim^ ioo i^ii t ^ via ^>s®^^ s «j * W5fe 1 fco 
Jtsi«5piiP«iemK^> c-v isus^ *>£tts ioo is^iS^Lfw 

via <7>#®#|g * "9 (±Ejfft^SLOifi!5£lc «t 19 fFtifi L fc e 



2 



USS^l 






100jlS$jEviaCD 




(1) 


2.4 


99.9 




(2) 


2.1 


99.9 






2.2 


99.9 




C4) 


1.8 


99.9 


JfcttflM 


(5) 


3.3 


! 25.6 




(© 


2.8 


28.4 



i2Citi ||ifrffll~407i.=.;i/3£&^r-r£v , J:&^ 
tSe?^ffiv^;y'J*|IItli, JtMm*5±®<, via 

i)ii*l<i^o - ft *j- L , it&m 1 , 2^7i-;v*^r 

A < * v , via <Dmm-^^ i v ^/h $(*of: 0 

it if K ^ $ < > £ tz , -? 4 9 u 7 * Y V v ? ? 7 4 UULWOWL 



WO 99/55789 



PCT/JP99/02017 



30 

M au , m 7 ? y 7 & \z 1S ft X v> i c £ * e> *l & 0 zntiib, 

»R^j£ffla&^iS©~@*.*-*t ****** 0.255^n>^-^o 

t? 3^W*£ift Lfco S*»t»t? 25013. 30 fr|!0:l&j£ Ltfti 

^ISL/:« itL^WtiWlgliv^fti^ 5000A-C*o fc 0 - ti 
"b</)i±i:/7 X-v- CVD &T?MJ? 1000 A O Si0 2 §l £ JfrWL L ^oi§# 
O -7 ^ ^ n 7 * h 'J V ^' 7 7 -f - IS L T via hole ?r 1^ L , 
RIE y£ \z ct •? 1/ v 7 h £ L #«T 5 > , *t via 

hole 4- L o U T - ^ * ;v t L X TiN * 7 ^ y 7 U > 

L > $^CW7°7^^ CVD & is i CT CMP & t?7#j£ L T via £ ^ 
)SLfco ^Ot, Sf 7*7 tiltL, ai^ ;i/ -b ;w n - x £ Mlk 

stmmmt iooiohl^ viaogi^f t o fcaus t 

3 C^to 

m 3 









100fla^viaCD 




C7; 


4.2 


23.8(97*y$fS:£) 




00 


1.8 


99.9 




(9) 


1.7 


99.9 


tfcl&f5>l4 


(TO 


3.6 


32.6 




0D 


3.3 


23.4 



WO 99/55789 PCT/JP99/02017 

31 

It ? v y ? f£ il T v^ 2> z. t &WL h ft tz o 
tt tz ¥ mfcm K 75 ? ii« T? j&**PJ SLfco 



WO 99/55789 



PCT/JP99/02017 



32 



(i otsb— (i)-e^ 5 tts r ;i/ n v v 9 y a «t cr/ s »± 



X n S KOR 1 ),, 
X „ S i X ' 4 _„ 

r R 2 R 3 ^ 

I I 
_S i— N — 



(I) 
(II) 

(III) 



R 



m 



m ti & & , n»±0~3WSE»t?ab*o) 



2. (i)7x-^ittti->^lfS?t, 
(i i')$Hfc53-$H£#J38 



WO 99/55789 



PCT/JP99/02017 



33 

soot: * tosix^tjir^ *t^w, #fl.*u m 

CO ^ ® „ 

7 j. - T fi> =r ^ v v 9 > * l± 7 i - * n n v 

X n Si(OR') 4 . n (I) 

3fe , 7 7 X E. J£ T ;v * ^ * . T 'J -J^!f;(ili*-iH^SU R 1 
»4 7fc3RJR^i Jitft»8&: 1 - 8 <D T )V * )vm, TV- fr&t tz ii tf 
-^S^Sf 0 * tz, n l± 0 ~ 3 * 0 ) 

5 . i - ;v^^-^r * n * v v 9 ^^Tia-fifc^cno-c^ $ 

tL.ituffiT n n y 7 > * f T IB — *!: 5$ (V) "C^ $ tt S - 



WO 99/55789 



PCT/JP99/02017 



34 

X P R%S i(0 R 1 ) 4 -( P+ < 1 ) (IV) 
X p R 2 , S i X ' 4-( P+q ) (V) 

(::t\ XitTkmm^, y ? mm** fz fift$ft l ~ 8 <d r )V* 

R 1 Si 7k * IK T i 7t J± R m & 1 - 8 <D T )V * )V S , T 'J - /U * i it 

4 , pi±0~3OSI8u qlil~3^itf*5o & £ . p + q 
it 4 KT^ltti^o) 

6 .itftffi — ft* (I)-C^* tl^7^3*yy9^1lifcli2 SJ2JI 
f> y "J * miiT-^H^I- & ISO T A/ 3 * v v 9 > oJn*^fi¥ffl 

it ^»±»js£iajK** i8or^±-c$>^ i t -raw 4 s 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP99/02017 



A. CI.ASSIFICATION OF SUBJECT MATTER 

Int.Cl 6 C09D183/14, C09D201/00, C09D5/24 

According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

Int. CI 6 C09D1/00-C09D201/10, C08K1/00-C08K13/08 , C08L1 / 00-C08L10 1/ 14 , 
C09C1/00-C09C3/12 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
PATLIS (DIALOG), WPI (DIALOG) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 
Y 



X 

Y 



Y 
A 



JP, 7-2258582, A (Mitsubishi Rayon Co., Ltd.), 

9 October, 1995 (09. 10. 95), 

Claims ; Par. Nos . [0050], [0051], [0087] 

& WO, 95/21220, Al & EP , 696621, Al 

& US, 5695851, A 

JP, 6-100798, A (Mitsubishi Rayon Co., Ltd.), 
12 April, 1994 (12. 04. 94), 

Claims ; Par. Nos. [0001], [0032], [0054], [0055] 
& WO, 94/06835, Al 

JP, 6-100313, Al (Shin-Etsu Chemical Co., Ltd.), 
12 April, 1994 (12. 04. 94), 

Claims ; Par. Nos. [0001], [0012] (Family: none) 



2, 4-5, 7 
1, 3, 6, 8 



2-5, 7 
1, 6, 8 



2-3, 7 
1, 4-6, 8 



fx] Further documents are listed in the continuation of Box C. T J See patent family annex. 



* Special categories of cited documents: 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing date 
"L" document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other 

special reason (as specified) 
"O" document referring to an oral disclosure, use, exhibition or other 

means 

" P" document published prior to the international filing date but later than 
the priority date claimed 



"T" 



"X" 



later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive step 
when the document is taken alone 
' Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 
' &" document member of the same patent family 



Date of the actual completion of the international search 
13 July, 1999 (13. 07. 99) 



Date of mailing of the international search report 

27 July, 1999 (27. 07. 99) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Authorized officer 



Telephone No. 



Form PCT/IS A/210 (second sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP99/02017 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 
Y 



Y 
A 



X 
Y 



JP, 3-65506, A (Tokuyama Soda Co., Ltd.), 
20 March, 1991 (20. 03. 91), 

Claims ; page 2, lower left column, lines 3 to 11 ; 
page 3, lower left column ; page 4, lower right column, 
lines 1 to 3 ; page 7, upper right column, lines 1 
to 15 ; page 8, upper right column ; Example 7 
(Family: none) 

JP, 4-80275, A (Showa Electric Wire & Cable Co., 
Ltd. ) , 

13 March, 1992 (13. 03. 92), 

Claims ; page 2 lower right column, lines 7 to 14 
(Family: none) 

JP, 4-325540, A (Mitsubishi Kasei Corp.), 
13 November, 1992 (13. 11. 92), 

Claims ; Par. Nos. [0005], [0012] (Family: none) 

JP, 3-151393, A (Tonen Chemical Corp.), 
27 June, 1991 (27. 06. 91), 
Claims (Family: none) 

JP, 64-51424, A (Mitsubishi Petrochemical Co., 
Ltd. ) , 

27 February, 1989 (27. 02. 89), 

Claims ; page 1, lower left column, 7th line to 3rd 
line from the bottom ; page 2, upper right column, 
lines 10 to 14 ; page 3, upper right column, last line 
to lower left column, line 10 (Family: none) 

JP, 59-142237, A (Hitachi Cable,Ltd.), 
15 August, 1984 (15. 08. 84), 

Claims ; page 2, upper left column, lines 1 to 16 ; 
page 2, lower right column, lines 5 to 7 , 15 to 2 0 
(Family: none) 



2-5, 7 
1, 6, 8 



1, 3-8 
2 



2 

1, 3-8 
1-8 



1-8 



1-8 



Form PCT/ISA/210 (continuation of second sheet) (July 1992) 



HB&ffiIS#-J§- PCT/J P 9 9X0 2 0 1 7 



A. P^lt^M^l (HR4WF3MH (I PC) 

Int. CI 6 C09D183/14, C09D201/ 



) 

'0 0, C09D5/24 



W*4rtTo*:»/hR»» (BR«if5Hi (IPC) ) 

Int.Cl 0 C09D1/00-C09D201/10, C08K1/00-C08K1 3/08, 
C08L1/00-C08L101/14, C09C1/00-C0 9C3/1 2 



PATLIS (DIALOG) , WPI (DIALOG) 



* V 1 di y — * 






X 
Y 


JP, 7-2258582, A (H^ W 3 ^tfcj£^tfc) , 9. 1 
Ofl. 1995 (09. 10. 95), it#fFft*^>^IS, [005 
0] - [0 0 5 1] , [0087] &WO, 95/21220, A 
l&EP, 6 9 6 6 2 1, Al&US, 5 6 9 5 8 5 1, A 


2,4-5,7 
1,3,6,8 


X 
Y 


JP, 6-100798, A (HUE W 3 ^xt^tt) ,12.4 

. 1994 (12. 04. 94) , #f^ft*»ta!S, [000 
1], [0 0 3 2], [0 0 5 4] - [0 0 5 5 ] &WO, 94/ 
0 6 8 3 5, A 1 


2-5, 7 
1,6,8 



TLj 



roj 
rpj 



13. 0 7, 9 9 



27,0199 



B#H«fffJT ( I S A/ J P) 

SfiES-^- 1 0 0 - 8 9 1 5 
*3K«P=PftffllZBias|HHTB 4#3* 



mfS#^- 03- 3 5 81-1101 



4 V 



9 6 3 6 



3 4 8 3 



KPCT/ISA/210 (B2^-^) ( 1 9 9 8^7^) 



H^ffiH^ PCT/J P 9 9/0 2 0 1 7 



c OR*) . 






^■xzf y — * 






v 
A 


JP, 6-100313, Al (fSSMb^Xma^Sth) , 12. 
1] , [0 0 12] (77 5 fcU 


L* O, 1 

1, 4-6, 8 


X 
Y 


Tp q R R O A iW^fck^-^t^) 9 O ^ H 1 

J£> O U O O W U , i l VVClJ'hM 13 J^ Vf\ X\4^z^ T-J— / » ^ w . o >rj . _L 

991 (20. 03. 91), 4#fr!it*<Dla[3. 2I£TI3-1 
Iff, 3ltm 4 K#Tfll 1 - 3 fr, 7l^±ffll - 1 5fj\ 


2-5,7 
1,6,8 


Y 
A 


JP, 4-80275, A (D3fnmmt!|e^{t) ,13.3 
M. 1992 (13. 03. 92) , {|#fFfit>K:<Z5f5ia, 2l*TI 
7-1 4ff (77 5 !>— &U 


1,3-8 
2 


X 
Y 


JP, 4-325540, A ( =^{fc$tfci£#tfc) , 13. 11 

^ . 1992 (i3. ii. 92) , mmMcomm, [ooo 

51 , [0012] (77 5 !J — 


2 

1, 3-8 


Y 


JP, 3-151393, A (m^^^^^^#*t) ,27.6 

£ . 1991 (27. 06. 9D , m^m^mw (7 r 5 y — 


1-8 


Y 


JP, 64-51424, A (=«ifrflsHS*g&tfc) - 27 - 
1989 (27. 02. 89), 4frffiSf3fctf>MS6l* 1 jCfcTflTFtf* 
P>7-3fj\ 21^110-14^ 3H*Jifflm^ff-^Tffl 

i of? (7 7? y— *U 


1-8 


Y 


JP, 59-142237, A (0 3WttJ|#c3l£tt) ,15.8 
M. 1984 (15. 08. 84) , #¥FK!f^<D*5H, 2lt±ffl 
1-1 6fi\ 2 H^Tffl 5 - 7 fi\ IH1 5-2 Off (77 5 y -ft 
D 


1-8 



1SPCT/ 



ISA/210 (f&2-<— i*<Dg£#) (I 99 8$7fl) 



